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Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Some of Our Regular Contributors Include: 
Tom Marcellino (W3BYM), Gary Halverson (K6GLH), Joe Long 
(WA2EJT), David Ishmael (WA6VVL), Jeff Covelli (WA8SAJ), Mike 
Bittner (W6MAB), D.S. “Jeep” Platt (K3HVG), George Misic (KE8RN), 
Mike Murphy (WU2D), Larry Will (W3LW), Dave Gordon-Smith 
(G3UUR), Pat Griffin (AA4PG), Phil Legate (ACOOB) 


Editor’s Comments 


Who Was James Clerk Maxwell, Anyway? 
Maxwell was, from a very early age, a really 
smart guy. He was born 188 years ago. Although 
the calculus had been evolving over the previous 
176 years, Maxwell’s era was before there was any 
profession known as “Physics.” By 1862 he had _ 48 
provided equations that showed how electric and ‘zi 
magnetic fields are generated by charges and 
currents, and the how the changes in those fields propagate at a constant velocity 
in a vacuum. We now know these fields as “electromagnetics” that occur at many 
wavelengths. Maxwell used the equations to propose that light is also 
electromagnetic and that electromagnetic fields could propagate as traveling 
waves. He computed the first estimate of the speed of light. Other scientists and 
engineers later used the Maxwell equations to produce radio, electric power 
generation, electric motors, optical lenses, radar, space flight, and many other 
technologies we take for granted. We now know that Maxwell's insight stands as 
one of the greatest theoretical triumphs of physics — to this day. This month, we 
have a short article about Maxwell, courtesy of Gary Halverson (K6GLH). Gary 
scanned it from the May 1930 issue of Radio Craft. 


TABLE OF CONTENIS 


iste tres “Direr b1istOtyt.§ 08... RN Te RL ee le ene WOYVA 

6 Adding a Product Detector to the Multi-Elmac PMR-7.... eee AA4PG 
be Restoring-the'circa'l947Globé: King 27 se A ee, K@EOO 
Dean ail bag CON) 2 2 eP OR. Fees esate eae RE LD K5SEF 
oe esl ei Ee De eh gee 2 tonee Le Pee ARES PR Foe dee WA8DOF 
29 The Hallicrafters HT-44 SSB-CW-AM Transmitter ..0.........ccccccsccce0e0 KE8RN 
32 Men Who Have Made Radio: J. C. Maxwell... eee A Radio Craft Series 
Pema ae PACK IN” |: HO cocesetrterereass css ere Reet ee ap ans i hen eee: WB4EHU 
Ser MAO FISTLELL 1068 Gasp. 0c coset see cdsadeacoe- cst ieecen a steteatn es W. Li and John Bipes, KOYQX 
MOP MEE TEM SIO WCASCA.. 0s cr ccaccre uobostdepediray sade secoteneanete sa Mareanectnneehie ble Galt mikeat mae AB7B 
Bay EOIN CUS vat ait ehenc cence t che pesnstedanssivanspehsatebsavcsheaverae +n chugs cattucr eesti ER Readers 
(Eo Yes ea RA AAA RR A OC RS IPE RID Eh My Crt, REO AS ER Readers 


Gover Titled Bands Free Mobile Operas in : 1919,” hoes is oie oe 
Howard Brown illustration from the cover of August 1919 Radio News, now 100 
"years ago. It introduced an article entitled The Auto Radiophone, by A. H. Grebe, 
where he presented a mobile receiver/transmitter combination operating on 150 
meters. Receiver was regenerative with two stages of audio. The biggest problem 


in receiving was ignition noise from other cars. A separate control panel containing 

_4 meters was used with the transmitter. A dynamotor was used for the B+. The 

chassis of the auto provided the counterpoise for the 6-wire flat top antenna. 
When not in use, the entire antenna system was slug under the running boards on 


hooks provided for this purpose. (Courtesy of KOGLH) 


Signal/One: A Brief History 


By Bob Sullivan, WOYVA 

Great Falls, VA 

robert@isquare.com 

hetp:// 
www.isquare.com/personal_pages/ras- 
hardware.htm 


Most of us have heard about the Signal/ 
One, that “ultimate” transceiver, and it 
was like that ... circa 1970. In fact, even 
with its very high price and many (and I 
do mean many) issues, it was amazing. It 
was more than a simple transceiver, it 
was an “Integrated Station” and included 
everything including total frequency 
coverage (1.8-30), two VFOs, full QSK, 
XIT, full-function keyer, RF clipping, 
MOSFET front end, a noise blanker, IF 
shift, a digital readout, all modes, lots of 
filters, conduction-cooled final tube 
(8072), etc. It was expensive. In the mid- 
1970s you could purchase a CX-11A (S/ 
1’s 4th version - more later on that) and 


an Alpha 77DX amplifier for $5900 


plus $3600 from Don Payne at Payne 
Radio. : 

This short paper will only discuss the 
equipment. What it will not discuss is all 
the controversy about the company itself, 
its owners, lost deposits, radios not 
returned after sent for repairs, un-kept 
promises by the company, etc., etc. There 
is plenty of this information on-line. 

The first S/1 was a big hit and it was an 
amazing rig for the time. At its 
introduction most transceivers were 
$400-600 whereas the first S/1, the CX- 
7, was $2195 (about $13K today). It was 
so revolutionary that if you wanted one 
you had to wait — after announcement — 
and they initially had trouble meeting 
demand. 

The first S/1 was introduced in 1969 
and various models were manufactured 
until the 1990s. Signal/One was initially 
in St. Petersburg, Florida, Franklin Lakes, 
NJ, and then Arizona. 

The CX-7, although revolutionary, was 


Figure 1: The Signal/One CX-11 
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plagued with reliability problems mostly 
the result of issues with the connectors. 
The various printed circuit boards were 
interconnected with dozens and dozens 
of cheap pin-and-socket-type connectors. 
(The same kind used by Heathkit!) There 
were also design issues (especially in the 
power supply) and to add to the 
frustration the thick manual was full of 
errors! Power supply design was marginal 
and caused numerous problems. Paul 
Kollar (W8CXS, SK) was instrumental 
in finding and correcting numerous CX- 
7 issues. His 107 modifications range 
from the simple to the complex. 


Figure 2: Rear View of the CX-11 


Furthermore, he identified numerous 
manual errors. 

I was involved from the beginning and 
for three years edited a Signal/One 
Newsletter starting in 1975 that detailed 
the many modifications (by the 
community of owners) required to correct 
the various issues. They are on the Internet 
here: http://www.hamanuals.com/S1/ 
Common/newsltrs/Newsltrs.html 

Signal/One also published numerous 
Technical Notes (corrections) for both 
the CX-7s and the CX-11s. 

In 1977, I wrote an article for CQ, 
titled Signal/One 


Transceiver 


CX-7, 1970: 


Discrete Semiconductors and 7400-Series Logic 

CX-7A, 1971: Minor Upgrades but Still a CX-7 

CX-7B, 1972: 1972 Power Supply Improvements 

CX-11, 1975: Major Redesign — More Reliable than the 7’s Design 
CX-11A, 1980: 1980 Receiver Front End Changes, RCA Connectors 
MilSpec 1030C, 1985: Introductory Price was $9,950 

ye MilSpec 1030CI (an IC-781 Conversion), 1996: $13k Introductory Price 


Table 1: Here are Signal/One versions with approximate introduction dates. 
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Figure 3: Here is the MILSPEC 1030/C. The “C” added continuous transmit, 2-30 


MHz. 


Improvements that details many of the 
necessary CX-7 modifications. 

The CX-7A and B were incremental 
improvements over the original and 
corrected some of the more egregious 
problems. 

The CX-11 added solid-state finals, 
broadband transmit capability, a more 
modular construction, much better 


setting; actually not as “ham-friendly” as 
were previous versions. It had very high 
quality construction, as compared to the 
CX-7’s construction. Enter Paul Kollar 
again, who was responsible for finding 
and correcting countless manual errors. 
He also upgraded many S/1s with 
corrective modifications. He had a long 


connectors, improved 
power supply, a 6- 
digit, 7-segment LED 
display, and RIT. Only 
a handful of CX-11s 
were made and this 
new design was quickly 
replaced by the CX- 
11A that was improved 
both in performance 
and reliability. 

The model 1030 was 
pretty, ) émichieae 
redesign. Itadded fully 
synthesized frequency 


lever 
switches for frequency 


coverage; 


ee! ae he would make. . Today, an an 


Figure 4 4: MILSPEC 1030/C with Covers Removed 
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Figure 6: Look at all the troublesome connectors! 


S/1 transceiver with the “Koller  sigone.html 
modifications” is worth considerably 2. http://www. hamanuals.com/ 
more than an unmodified version. slroot.html 

If you find one, buy it! They were a 3. K5OG keeps an excellent S/1 related 
piece of radio history. web site (signalone.org) 
References: 


ER 


l.http://www.wa3key.com/ ae 


Electric Radio #364 September 2019 


Adding a Product Detector to the 
Multi-Elmac PMR-7 


By Pat Griffin, AA4PG 

478 Cahaba Landings Rd 

Birmingham AL 35210 
patgriffin@msn.com 
http://www.cahabatechnology.com/ 
aa4p¢g.html 


Introduction 

In the late 1950s and early 1960s, 
amateur radio began to shift from AM 
phone to single sideband (SSB). At first, 
SSB signals were the exception and usually 
confined to small sections of the bands, 
e.g., the upper frequencies of 75 meters. 
However, by the mid-1960s AM signals 
had become the exception and SSB had 
spread throughout the phone segments 


"140 
pian Fre 
210 4 ‘2 


of the high-frequency (HF) bands. 

Of course, this shift was not lost on 
home-brewers and manufacturers. 
Articles abounded on equipment 
construction and commercial gear was 
available from familiar sources like 
Collins, Hammarlund, Heath, Johnson, 
etc. as well as new companies such as 
Drake and Central Electronics. 
Discussions of plate vs. grid modulation 
were no more, having given way to 
discussions of filter vs. phasing SSB 
generation. Thus, AM was yesterday's 
news and largely relegated to beginner 
rigs. 

Well, almost. Pick up an early 1960s 
issue of QST and you will see SSB in full 


ma0| 2 4 6 8 29 2 


As an update to the earlier PMR-6, the Elmac PMR-7 was produced from 1955 to 
1957 to be used as an AM/CW mobile receiver. With its 10 tubes, they tended to run 
hot in the 7 x 4.6 x 11-inch cabinet. All of the Elmac PMR receivers have very good 
performance. Accessories included DC and AC power supplies and the ESS-3 


external S-meter. 


6 Electric Radio #364 September 2019 


swing but, soldiering along, is Multi- 
Elmac with its AF-68 AM/CW 
transmitter and companion PMR-8 
receiver. Undaunted by SSB transceivers 
of every description, they continued to 
advertise an HF plus 6 meter AM 
transmitter and separate receiver. As | 
recall, the HF nets were still AM — as 
were the MARS nets at that time. VHF 
was also largely AM. Presumably, that 
plus a few keep-the-faith AMers were 
enough of a market. Of course, no one 
saw the current rebirth of AM. 

There is a good bit of literature on 
Multi-Elmac gear, e.g:;” http:// 
www.w8zr.net/vintage/index.htm, (Lea 
Salter, 1992). 

The AF-67 and AF-68 were well known 
as the poor-man’s Johnson Ranger. They 
were also known for their wimpy 
interstage transformer that led hams to 
convert the 12AU7 to a phase-inverter 
arrangement (Winfield, 1991). However, 
there is relatively little literature on the 
PMR-7/8 receivers. These radios, 
primarily the PMR-7, are the subject of 
this article. 

The PMR-7 and PMR-8 

The PMR-7 covered 10-160 meters 
and the PMR-8 covered 6-80 meters. 
Since the radios were marketed as fixed 
or mobile, both receivers included the 
broadcast band, which was unusual for a 
ham-band-only receiver, but is a nice 
feature. The PMR-7 was clearly an AM/ 
CW receiver. However, by the time the 
PMR-8 came along, SSB was here to 
stay. The PMR-8 includes LSB/USB 
markings on the front dial and the BFO 


| Editor’s Note: Yes, this is a solid- 
state addition to a classic receiver. 
With limited space in the Elmac, and 
the high performance from a chip like 
the double-balanced MC1496, it is 
extremely useful and should not be 


overlooked. It is common on eBay. 
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control is a potentiometer in an R/C 
arrangement. The latter is much better 
than the variable capacitor in the PMR- 
7 and renders the PMR-8 a pretty 
acceptable SSB receiver. 

In fact, the PMRs are pretty impressive 
receivers. The construction is superb, 
they are compact, the design is easy to 
follow, and the manual including the 
alignment procedure is well done. 
However, like many receivers of the time, 
they use a diode detector for both AM 
and CW. By the mid-1960s, SSB receivers 
had begun to incorporate a product 
detector for CW and SSB reception. This 
design allowed automatic gain control 
(AGC) to function when the beat 
frequency oscillator (BFO) was on, which 
was a decided improvement. 

In the typical diode detector used for 
CW/SSB reception, BFO injection occurs 
at the last intermediate frequency (IF) 
stage just prior to the detector, and, the 
AGC voltage is picked up from this IF 
stage as a by-product of the diode detector 
rectification. With this arrangement, the 
BFO injection signal will trigger AGC 
and reduce gain in the previous stages. 
Consequently, AGC is typically turned 
off when the BFO is on. 

Contrast this circuit with a product 
detector. A product detector is an 
application of a mixer and typically 
receives its input from the last IF stage 
and the BFO. The difference between 
these two frequencies, that are in the 
audio range, is fed to the audio amplifier 
stage of the receiver. Notice how the 
BFO and the IF output are mixed in the 
product detector; the BFO is not injected 
into the IF as with the diode detector. 
Hence, the output from the IF stage can 
be tapped before the product detector, 
rectified and used for AGC and an S- 
meter circuit without contamination by 


the BFO. Doug Demaw (1990) and 
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Figure 1. MC1496 product detector circuit from manufacturer’s documentation, 
single 12V supply. Source: https://www.onsemi.com/ pub/Collateral/MC1496- 


D.PDF 
Hayward, Campbell, and Larkin (2012) 


contain nice discussions of product 

detectors. 

Adding the Product Detector to the 
PMR-7 

There are many product detector 
circuits available but my favorite, old 
reliable is the MC1496 chip. It is a bit of 
a “dinosaur” that uses more external parts 
than others, and is getting hard to find as 
a through-hole chip, but it is easy to 
configure and doesn’t whine much. 
Figure 1 illustrates the suggested circuit 
provided by the manufacturer. Some of 
these component values can be altered 
for better gain, etc., but I usually go with 
this default arrangement and that is the 
arrangement that is used here. 

The MC1496 balanced modulator does 
the heavy lifting and all we have to do is 
figure out where to insert it into the 
receiver. The idea is to connect the 
receiver BFO output to the 1496 carrier 
input, the receiver last IF output to the 
SSB input, and the 1496 AF output to 
the receiver audio amp input. In this 
fashion the BFO and IF signals are mixed 
by the 1496 providing an audio frequency 
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output and “ta daaa!” We have 
demodulation. 

Figure 2 is a portion of the schematic 
containing the insertion points. Figure 3 
shows the complete schematic. 

The SSB signal is picked up through a 
100pF capacitor at pin 2 of T6. The 
100pF capacitor in series with the .lpf 
input capacitor of the 1496 provides light 
coupling such that the AGC action is not 
swamped. This arrangement leaves the 
connection to pin 6 of V7 intact so the 
diode detector can still function as an 
AGC rectifier and the delayed AGC is 
left intact. The trade off is the barely- 
noticeable loss of a little gain; however, 
we have gain to spare (see below). Even 
though this arrangement will still allow 
the diode detector to function for AM 
reception with the BFO off, the IF signal 
is much weaker. Thus, the connection to 
the 100pF capacitor at pin 2 of T6 must 
be broken to adequately receive AM 
signals with the BFO off. 

Elmac —like a few others — used a 
“gimmick” capacitor technique for 
injecting the BFO into the IF stage, L.e., 
a wire from the BFO output was wrapped | 
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To carrier input 
of 1496 


To SSB input of 1496 
through 100pf cap 


To AF output 
of 1496 


Figure 2: PMR-7 last IF and detector stages showing connections to the 1496. 


around — but not connected to the grid 
pin of the IF amplifier. This capacitor ts 
C82 in the schematic. For BFO injection 
into the product detector, this 
“connection” to pin 1 of V6 is broken 
and the BFO output is connected directly 
from pin 1 of V8 to the carrier input of 
the 1496. The gimmick wire was rerouted 
such that it is not near V6, avoiding any 
stray coupling. 

Finally, the AF output from the 1496 
can be injected between R76 and C76. It 
is not necessary to break the connection. 
I tried it with the connection broken 
between R76 and R73/C72 and could 
tell no difference. Also, by leaving the 
connection intact, it is only necessary to 
turn off the BFO and to sever the pin 2/ 
TG connection to the 1496 to return to 
diode detection for AM. 

Figure 4 shows the test arrangement. 
The 1496 can handle VDC up to 30 volts 
and I normally use around 12 VDC. In 
this case, I used 7-9 VDC from a battery 
simply for convenience. 

Results 

The first improvement I noticed with 

the product detector was increased 


sensitivity. Using the method outlined 
Electric Radio #364 


by VSB RA Fonthe Internet at 
www.youtube.com, the minimum 
discernible signal (MDS) was 21dB lower 
with the product detector. That is about 
a 10-fold increase in sensitivity and made 
an enormous difference is performance. 
Without analyzing it any further, I assume 
this increased sensitivity is due to some 
gain from the 1496 and the absence of 
the voltage drop across V7. As indicated 
above, we lose a little of this gain by 
coupling the 1496 to the IF through a 
100 pF capacitor. 

Secondly, tuning SSB signals is much 
easier. An additional improvement might 
be to reduce the range of the BFO 
frequency control (C80, 24 pF). I had 
assumed the BFO injection control on 
the PMR-7 that is absent on the PMR-8 
would be useful in this modification. 
However, it turned out that minimal 
injection was needed. 

Finally, the AVC functions as it should 
and would be adequate to drive an S 
meter circuit. Also, the delayed AVC is 
still functional. 

A Word About AVC and Delayed AVC 

The PMR-7 does not disable AVC 
automatically when the BFO is engaged. 
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Figure 4: This shows the connection to PMR-7. A 9 volt battery was used to power 


the 1496 detector. 


The AVC is disengaged by a switch on 
the squelch control. This AVC only affects 
the IF stages while the delayed AVC 
affects the RF stages. This is an interesting 
arrangement. The delayed AVC is 
controlled by one section of the triple- 
triode V7, which is biased such that a 
signal of 8 volts or more will trigger it. 
The idea is to limit full AVC action to 
very strong signals. This is a pretty unique 
feature and works quite well. 

[had intended for this article to include 
the addition of a product detector to the 
PMR-8 as well. However, there was a 
little snag. Even though the PMR-8 is an 
improvement over the PMR-7 in a 
number of ways, e.g., inclusion of six 
meters and a pot as a BFO pitch control 
that greatly enhances SSB reception, the 
BFO isa single G(AW8 triode. The PMR- 
7 uses the two triode sections of a 12AU7, 
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which provides some isolation, such that 
the output of the BFO is not affected by 
connecting it to the 1496. There are a 
few other issues and maybe I can hammer 
all of this out for a future article. 
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Restoring the circa 1947 Globe King 275 


By Dennis Petrich, KOEOO 
Lakeville, MN 
kOeoo@arrl.net 


It was October 2012 when I got a call 
from my old Navy buddy Brian Harris, 
WASUEK. He was all excited about 
finding an early WRL Globe King 275 
right here in Minnesota. At the time, 
Brian lived in Plano, TX — how he found 
the rig I don’t remember, what I do 
remember is he was always good at 
scrounging. I already had the Globe King 
500C, had heard of the Globe King 400 
but never knew there was such a thing as 
a Globe King 275. A quick trip to 
Faribault, MN where the rig was kept 
confirmed its existence. It was in rough 
condition needing both cosmetic and 


Figure 1: The Globe King 275 (right) is paired with a Super-Pro SP-400 and an EFJ 


VFO 122 at KOEOO. 
1? Electric Radio #364 


electrical restoration, but a deal was struck 
and to home it went. 

What was interesting about the Globe 
King 275 was the documentation coming 
with the unit detailing 3 different 
versions, all being called the Globe King 
275. or later the Globe! King 777 07. 
Around 1949 or 1950 the Globe King 
275A became the Globe King 400 that 
was sold for several years before the Globe 
King 500/A/B and C were introduced. 

The main difference between all three 
versions of the Globe King 275 was 
primarily the modulator. My modulator, 
the earliest version, circa 1947, is four 
6L6s, triode-connected, being driven by 
one 6F6 being driven by a 6C5 buffer 
and 6SJ7 mic amplifier. As you might 


expect, the reason for three updates to 
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the modulator is lack of clean 100% 
modulation in the first two versions. At 
best, my version barely reaches 80% 
modulation on the positive peaks with a 
200 watt carrier. 

The second version has the same four 
6L6s being driven now by two 6F6s with 
a 6N7 dual triode driving them. In the 
final version of the 275A, the four 6L6s 
were replaced by two 5514s being driven 
by the same two 6F6s and a GN7. Higher 
voltage was also being provided to the 
5514s to get the added kick. The RF deck 
was virtually the same for all 3 versions, 
a 7G5 crystal oscillator, 2E26 driver and 
two V70Ds in the final — this same RF 
deck would later become the Globe King 
-400. 

One other minor improvement showed 
up on the 2" and 3“ versions in the form 
of a relay that would short out the 
modulation transformer secondary when 
the modulator was turned off, putting 


you in CW mode. That’s right, in the 


qe 


first version the customer was directed to 
take a short jumper wire and short out 
the modulation transformer secondary 
on the back of the modulator chassis. In 
those days you had to be skilled in the art 
to be a “Ham Radio Man” or maybe to 
stay alive! 

As you can see in figure 2, the RF deck 
has been torn down. Later, all the parts 
were removed from several of the chassis 
and I re-wrinkle-painted each one. Figure 
5 shows the completed RF deck. 

Figure 3 is the early version of the 
modulator with four 6L6s, triode- 
connected, being driven by a single 6F6. 
In my unit, I found the modulation 
transformer was not original but a non- 
fitting replacement. It worked OK but 
bothered me because it did not fit on the 
chassis properly. Later I found an original 
replacement. It didn’t work any better 
but it sure looked better. I also might 
mention, as in all Globe Kings the 
modulator power supply is located on the 


Figure 2: The Disassembled RF Deck 
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This is the early version of the modulator. 


Figure 3 


. 
’ 


. But, the advantage 


to also power the modulator final tubes 


modulator deck, seen here on the left side 


of the chassis. Rectifier is a 5Z3. 


ation 


Ive 


ffect 
of having a separate modulator HV power 
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it was cost e 


supply meant the modulation level would 
not be pulled down by the RF deck as the 


into vintage 
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For those of you not yet 
F 


radios, most ham band transmitters used 
the high voltage supply for the RF deck 


September 2019 


Electric Radio #364 


14 


transmitter tried to reach 100% 
on the positive peaks, producing 
less distortion. 

Figure 4 is the HV power 
supply for the RF deck. As you 
can see, the chassis and 
transformers needed lots of TLC 
— and they got it. It uses 866s 
and a 5Z3 as rectifiers. 

Figure 5 shows the newly 
restored RF deck, which is 
virtually the same in all 3 
versions of the 275/A, and later 
in the Globe King -400. It’s not 
until the Globe King -500/A/B/ 
C that the RF deck was updated 
to the 4-250/4-400 tetrode and 
a 6146 driver. 

The bottom of the RF deck 
can be seen in figure 6. Notice 
the use of two separate chassis 
bolted together to make the 
completed RF deck in the ‘275 
and ‘275A. The chassis on the 
top holds the V70D triodes and 
the one on the bottom is the 
2E26 driver and 7C5 crystal 
oscillator/buffer. In restoring 
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XTAL, 


Note: All filaments are by-passed with 


EXCITER SECTION 


= a 
Rees 


JO FimarL RF 


-01 mf 300 V mice cond. as close to tube base as possible. 


EXCITER PARTS LIST 


112"x7"'x3” chassis 

1-64.%x12"'x3" side bracket 

l-loctal socket 

3-5 prong ceramic sockets 

j-octal ceramic sockets 

2-octal bakelite sockets 

1-4 prong bakelite socket 

1-4 prong male plug & cap 

1-6” pane) bearing & shaft 

1-3” panel bearing & shaft 

2-flexible couplers 

2-No. 2164 miniature dials 

1-0-150 MA square meter (optional) 

2-No. 1088 bar knobs 

1-No. 33102 crystal holder 

3-5 lug tie strips 

2-5.” cone insulators 

1-7x3%%4" shield 

1-5 prong male plag & cap 

l-plate cap for 2E26 

R1-100 K ohm } watt resistors 

R2-70 K ohm 2 watt resistor 

R3-7-10 ohm 10 watt resistor 

R4-15 KE ohm 2 watt resistors 

R5-220 ohm 2 watt resistors 

R6-4 K ohm 10 watt resistors 

R&-2 K ohm 20 watt resistor 

C1-6-100 mf 600 V condemsers 

C2-30 mf 600 V condensers 

C3-4-8-10-.002 mf 600 V condenser 

C5-11-100 mf tuning condenser 
7-38-25 mf trimmer condenser 

C&-.01 mf 300 V mica comdenser 

4-.01 mf 800 V mica filament by-pas. 

condenser 

6-4.25 MH RFC choke 

Ji-Closed cirevit keying jack 

T1-T21F10 filament transformer 

S1-SPST rotary switch 

S2-DPDT rotary switch 
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very old vintage transmitters I’m 
always leery of those large mica 
transmitting capacitors. I have found 
many to be leaky, eventually shorting 
out to cause more serious problems. | 
usually disconnect one end and use 
my Sprague TO5 capacitor checker’s 
“mica insulation resistance checker” 
function to verify the integrity of the 
dielectric material. 

To accommodate a VFO in the 
275/A, WRL installed a 5-pin socket 
on the back of the RF deck that 
would link-couple a low-Z coax line 
to a tuned circuit in the grid of the 
2E26. By unplugging the jumper plug 
from that socket you remove regulated 
voltage from the 7C5 that could be 
used by the WFO: 
Unfortunately, I found this way of 
driving the 2E26 required a VFO 
delivering several watts of power. See 
figure 7 for the exciter schematic. 


IfI still had my HT-18 VFO, 


external 


FOR ALL RADIO MEN... 

The fatest Ham gear—test equip- 
ment — transformers — tubes — 
home radios —- record changers. 


which put out 3 watts, I could have 
used it here, but instead all I had available 
was a Johnson 122 VFO that gets loaded 
down too much trying to drive a low-Z 
line of any length. So, I modified the 
input to the 7C5 crystal oscillator/bufter 
and turned it into a Pierce crystal 
oscillator/buffer circuit. I changed the 5- 
pin socket to an octal socket and provided 
300 VDC, 6 VAC, and keying suitable 
for the Johnson 122 VFO. I did not 
include those changes in this article. 
Figure 8 shows the cover page of a later 
version of the Globe King -275, circa 
1947. Note, this transmitter is “for all 
radio men!” Looks like they paired it up 
with the National Radio NC-173, or 
maybe ‘183, both are from around that 
same period. On the cover picture, Leo is 


dipping the plates of the V70Ds — we 
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Figure 8 
hope. Above Leo’s hand is the control for 
moving the final tank link, used for 
loading the transmitter. 

Figure 9 is the modulator schematic 
for my Globe King -275, note that WRL 
provided no way of shorting out the 
modulation transformer for CW. 

Figure 10 shows the second iteration 
of the modulator with a GN7 dual-triode 
driving two 6F6s that, in turn, are driving 
the four triode-connected 6L6s. I’m sure 
providing more drive to the 6L6s helped 
modulate the V70Ds but its not until the 
final version would they achieve 100 
percent-plus-modulation and low 
distortion. Note, they also added a relay 
to short out the modulation transformer 


for CW. 
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6cs 


all 


MODULATOR 


TEAS WITS 


Aas 


.1-dial plate No. 2165 


"Ri-3-2.2 Meg watt resistors ~ 


MODULATOR PARTS LIST 


1-12"%17"=x3" chasis 
1-85,/"x19"' panel 
2-614"x12"x3" side brackets 
2-DPST switches 
2-on-off name plates 
7-octal bakelite sockets 
1-4 prong ceramic socket 
1-5 prong bakelite socket 
2-1” feed thro insulators 
Se2..lug tie shrine. . 

1-4 lug tie strip 

l-mike connector 


1-6 prong male plug & cap 
T1-S9, driver transformer - 
T2-S21 modulation transformer 
T3-T21F 11 filament transformer 
T4-T21P87 plate transformer 
T5-T21F08 filament transformer 
CH1-2-T20C56 choke _ 
RLY-DPST 110 volt relay 


R2 & 15-1500 ohm 44 W. Res, 
R4-7-220 K 44 watt resistors 
R5-8-20 K 4 watt resistors 
R6-500 K volame contro] 
R9-330 K 34 watt resistor 
R10-300 ohm 10 watt resistor 
R1l-12-11EK 1 watt resistor 
R13-2500 ohm 20 watt resistor 
R14-30K 50 watt bleeder 
C1-5-8-10 mf 50 V cond. 
C3-6-11 8 mf 450 V condenser 
C2-.1 mf 300 V condenser 
G4-7-.01 mf 600V condenser — 
C9-10-4 mf 600 V condenser 
M-0-800 MA square meter (optional) 


= 
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WRL RTS MopuLdAToR SECTION 


Figure 10: The second iteration of the modulator labeled “WRL 275 Modulator 
Section, ” with a 6N7 dual triode driving 2 6F6s. 
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YOLYINAOW SLe TUM 


Figure 11: The final modulator version of the GK-275 was the 275A, titled “WRL 
275 Modulator.” 
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Figure 12: Schematic for the RF Deck in the GK-275/A 
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Figure 11 is the final version of the 
275 modulator that was sold was the 
275A, here they beefed up the modulators 
HV power supply and add a pair of 
5514s to really make those V70Ds bark. 

Figure 12 shows the schematic for the 
RF deck in the Globe King -275/A. When 
I got the transmitter, I ran a pair of NOS 
Taylor T-40 triodes, not having the 
V70Ds at the time. They worked great 
even when being pushed to 200 watts, 
their graphite plates showed no blush. I 
might mention I put a 100pF variable 
capacitor in series with the link to the 50 
ohm coax going to the antenna. I found 
this adjustment necessary to get the full 
200 watts from the finals. 

Conclusion 

I’m pretty much done with the electrical 
restoration of this earliest of the Globe 
King family. I sand blasted and primed 
the cabinet but have not put on the final 
wrinkle gray finish or have I redone the 
front panels, well, one of these days... 
LOL! 

I have found all the link coils for each 
section of the transmitter, 160 to 10 
meters but only have operated the 
transmitter on 75 meter AM phone so 
far. The transmitter uses 3 link coils for 
each band anda 4" for the oscillator. The 
oscillator coil band depends on what 
frequency your crystal is, and if 
multiplying is being done in the driver 
stage. B&W MEL coils are for the 
oscillator and buffer stages. The JVL coil 
is for the 2E26 plate circuit and the TVL 
coil is for the plate circuit of the push- 
pull V70Ds. I get on with this fine old rig 
once or twice a month with the local AM 
group on 3730 in the mornings around 
8AM. If you have any questions or 


comments reach me at 


LMR 
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you can 
kOcoo@arrl.net. 


aoe at 


ER MAILBAG 


Hi Ray, 
Just a quick note to advise that the 
W9IDYV Radio Symposium was an 


absolute success. Many of the forums 


were standing room only! We instantly 
outgrew our conference room at the 
LaQuinta Hotel and are already looking 
to secure a new site in Slidell for next 
year. Ideally, it will be one that will 
accommodate both Symposium and 
Hamfest venues in a single facility. 

As you know, the forums spanned a 
broad range of topics and did not just 
center on vintage radio. Doing this 
opened the eyes of some newer Hams 
who had never been exposed to the 
restoration of boatanchors or the history 
of the 1950’s — 1960’s domestic radio 
manufacturers. 

The key was having the Symposium as 
part of a hamfest. That made all the 
difference in the World. All of the forums 
were captured by a video professional 
and will soon be posted on the Central 


Electronics (www.ce- 


multiphase.com) for all to enjoy. 


web _ site 


73,,Nick Tusa, KSER 
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Meet Mr. Ugly, Part 2 


By Dave VanDenburg , WA8DOF 
Gwinn, MI | 
wa8dof@yahoo.com 


In the first part of this article [ER 
#363] I introduced Mr. Ugly and 
described the basic oscillator and a low 
pass filter. In this part, I would like to 
describe the companion VFO and the 
Heising modulator that gave Mr. Ugly a 
voice. 

The VFO 

The VFO (MU-3) I built for Mr. Ugly 
uses a series-tuned Colpitts circuit and 
can be seen in figures 10 thru 14. Like 
the oscillator module, it is built on a 5- 
inch by 5-inch aluminum plate with 


simple end pieces. This arrangement is 
easy to build but sturdy enough to give 
good mechanical stability. 

I like this circuit because it contains a 
low impedance tuned circuit and uses a 
considerable amount of capacitive 
“swamping” in the form of a capacitive 
voltage divider. This minimizes frequency 
changes caused by changing tube 
capacitance with changes in temperature, 
as well as providing the in-phase voltage 
feedback from the grid to the cathode to 
maintain oscillation. 

The circuit also uses 
coupling” from the oscillator to the 
output, as the screen grid actually acts as 
the plate for the oscillator and the only 


(<4 
electron 


ass 


MODULE MU-3 1S 

VFO 75-130 uH 
See Text 
6AU6 5 


140 


L1 42 turns #22 CW 
on 17/8" dia form 


KEY LINE 


© Bt 
275 VDC 


6.3 VAC 


Figure 10: Schematic of the Series-Tuned Colpitts MU-3 VFO Module 
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coupling between the : 
oscillator and the output "WASDOF 
is from the stream of : 
electrons through the tube. 
This helps minimize 
frequency changes with a 
changing load. The screen 
erid gets a regulated 150 
volts from the 0A2 voltage 
regulator which also tends 
to stabilize the frequency. 
If the circuit looks 
familiar, it should, as it 
was used by Heath, 
Johnson, and several other 
manufactures of VFOs. 
My first attempt was not 
as stable as I would have 
liked. I used all junk box 
parts (Rule #1) and 
although it oscillated fine 
and drove the transmitter, 
it tended to drift (badly). 
Replacing the voltage 


divider capacitors with 


Figure 11: The VFO’s Front Panel 


silver mica units solved the 
problem and the VFO is 
now very stable, after 
about a 10 minute warm 
up. 

The , VFOY actually. 
oscillates from 1750 to 
2000 kHz and I use the 
original oscillator module 
(MU-1) as a frequency 
doubling RF amplifier. 
Running the VFO on this 
frequency not. only 
improves stability but also 
eliminates any need to 
neutralize the amplifier. 
Doubling the frequency in 


a 


view of the VFO shows the pill- 
bottle coil at the left, and the barrier strip for power and 


keying. 
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this stage does reduce the Figure 12: This a 


RF output from 5 watts to 


| 
: 


alittle over 4 watts however. 
I added a “spot” switch 
to activate the VFO for 
frequency spotting, but | 
generally leave it in the 
“Spot” position so the 
oscillator runs whenever the 
transmitter has B+ applied. 
By not keying the VFO, I 
minimize the tendency to 
chirp. If you plan to use 
Mr. Ugly in a “full break- 
in” mode, the spot switch 
should be turned off. 
The oscillator coil 
consists of 42 turns of #22 
enamel covered wire, close 
wound, on a 1 7/8 inch diameter form. 
OK, it’s a pill bottle. Most of us old 
Geezers seem to have an unlimited supply 
of pill bottles, so why not put them to 
use? Just empty them first as I am not 


sure just how the pills would affect the 
“Q” of the coil! After winding the coil, I 


Figure 13: Top View of the MU-3 VFO 


gave it a coating of clear nail polish from 
the Dollar Store. My coil measures 92 
uH. 

The inductor (L2) in the plate lead 
(marked 75 to 130 pH) is a % inch 
diameter slug-tuned coil form from my 
junk box and I have no idea where it 


Figure 14: Bottom VFO View Showing the Component Arrangement 
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might have come from originally. My 
parts layout and feed length to the 
oscillator module require an inductance 
value of 84 pH. I tried an 82 pH molded 
inductor and it worked fine over the 
entire 80 meter band. If you wish to wind 
an inductor, 85 turns of number 26 
enamel covered wire, scramble wound 
over a 5/8 inch length of % inch diameter 
slug tuned form should work fine. This 
coil is simply tuned for maximum output 
once the VFO is connected to the 
oscillator. It is quite broad banded, so if 
it is tuned for maximum output near the 
center of the band, it covers the entire 
band nicely. 

I used two air variable capacitors in the 
series tuned tank circuit. The 140 pF 
unit is like a “band set” capacitor and is 
set so the VFO oscillates at 1750 kHz 
with the 100 pF set to maximum 
capacitance. Once set, it does not need to 
be adjusted again. The 100 pF capacitor 
is the frequency setting capacitor and 
needs either some form of reduction drive, 
or a very large knob and a steady hand. I 
tried both and both worked, but since my 
hands are starting to shake a little, I 
added the reduction drive unit. It is not 


pretty, but works fine. 
The Speech Amplifier/Heising 
Modulator 

I love to work CW but after a while I 
thought I would like to give Mr. Ugly a 
voice and join the gang on one of the 
popular AM frequencies. To do this, | 
built a simple Speech Amplifier / Heising 
Modulator module (MU-4). I used the 
same construction technique as the other 
modules and found that all components 
fit nicely on a 5 inch by 5 inch plate. 
Figures 15 thru 19 show the schematic 
and construction of this module. 

These circuits should also look very 
familiar as they have been around since 
dinosaurs roamed the earth! The speech 
amplifier is designed to use a dynamic or 
crystal microphone and uses both sections 
of a common 12AX7 tube. The audio 
voltage from the second half of the 12AX7 
is simply capacitive coupled to the grid of 
a 6BQ5, which is configured as a class 
“A” audio amplifier. 

Heising modulation is probably the 
oldest known form of plate modulation 
and works very well for low powered 
transmitters. It is sometimes called 
“constant current” modulation as the total 


10 ur/so 


6.3 VAC 


MODULE MU-4 
x HEISING MODULATOR 


Figure 15: Complete Schematic of the MU-4 Heising Modulator 
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Figure 16: The front of the modulator has the necessary controls. 


current should not vary 
with modulation. It 
consists of a Class “A” 
audio amplifier coupled 
to the RF amplifier by 
means of a modulation 
choke coil, which in our 
case is a simple filter 
choke. 

In operation, audio 
front) Wthe ~speech 
amplifier tube changes 
the current flow 
through the modulator 
tube (the 6BQS5). As this 
current changes, the 
inductance of the choke 
tries to maintain the 
total current flow 
constant, which causes 
a corresponding change 


Figure 17: The read of the modulator chassis is 
similar to the rear of the VFO. 
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in the voltage to the plate 
and screen grid of the RF 
amplifier) tubes suits 
modulates the RF amplifier 
tube very well and actually 
sounds pretty good, even 
though a full 100 % 
modulation is usually not 
achieved. The value of the 
choke does not appear to 
be critical. I have tried 
several values and all seem 
to perform about the same. 
Again, use what you have. 

As I mentioned, I get 
about 4 watts of carrier 
out of the combination, 
and have made quite a few 
contacts when conditions 
were good. 


Figure 18: Top View of 


e 2-Tube Modulator 


Figure 19: Bottom View of the Modulator Chassis 


When the “Propagation Gods” were 
frowning, I fed the output into the station 
linear and boosted the output 
significantly. 


Next month, in part 3 we will conclude 
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the article and give Mr. Ugly some muscle 
with a PA stage, and build a DSBSC 
balanced modulator to reinvent a couple 
of more wheels. Till then, stay well, and 
keep those soldering irons hot! 
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The Hallicrafters HT-44 SSB-CW-AM Transmitter 


By George Misic, KE8RN 
1936 Duncan Avenue 
Allison Park, PA 15101 


ke8rn@comcast.net 


An Overview of the Hallicrafters 
HT-44 Transmitter and PS-150-120 
Power Supply 

The 1962 Hallicrafters HT-44 was the 
first piece of amateur radio equipment 
(along with the companion SX-117 
receiver) to use Collins’ idea of a receiver 
and transmitter that could transceive 
together — other than the Eldico T-102 
transmitter and R-104 receiver that 
copied the Collins S-Line extensively. 
The HT-44 covered 80/75, 40, 20, 15, 
and the 28.50 to 29.00 segment of 10 
meters. It used the PS-150-120 AC power 
supply that was also used with the SR- 
150 and SR-160 SSB-CW transceivers. 


The power supply contained a speaker 
for use with a transceiver or a matching 
receiver; when fully hooked up as-per the 
Hallicrafters instructions, the speaker is 
connected via the cable from the PS- 
150-120 to the HT-44. 
The Phasing Method of SSB 
Generation 

The HT-44 transmitter generated SSB 
using the phasing method of SSB 
generation but did not use the popular 
B&W model 350 packaged 90 degree 
audio phase-shift network like Heathkit 
did in their SB-10 single sideband 
adapter. Hallicrafters built their own 
network from individual components; it 
was not packaged. Hallicrafters used a 
similar method for their HT-37 SSB 
transmitter that was similar to the HT- 
32 physically and the HT-44 in SSB 


generation. 


rs 


Figure 1: The HT-44 was introduced in 1962 as a band-switching transmitter with 
a separate power supply. It matched the SX-117 receiver and the HT-45 linear 
amplifier. It was all tube-type except for a 1N34A germanium diode used as the 


meter rectifier. 
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The phasing method uses two balanced 
modulators and two 90 degree phase- 
shift networks, one for the RF signal, 
which in this case is at 1650 kHz, and 
one for the audio signal that is restricted 
to 300 to 3000 Hz. One sideband is in 
phase between the two balanced 
modulators and the other is 180 degrees 
out-of-phase; when the two signals are 
added together, one sideband is reinforced 
and the other is canceled due to the 180 
degree phase shift. 

Tubes Used in the HT-44 

The HT-44 used a pair of 6DQS5 tubes 
as RF amplifier tubes in parallel; they ran 
200 watts peak envelope power (PEP) on 
SSB, 200 watts on CW, and 50 watts on 
AM. All the power specifications are input 
power; the transmitter runs about 60-65 
percent efficient. The HT-44 does not 
push the pair of 6DQ5 tubes very hard — 
but the three band Swan model 240 SSB 
transceiver that used only one 6DQ5 in 
the final amplifier and rated it at 240 
watts PEP input did push the tube hard. 
The Swan 240 uses up to +800 VDC on 
the GDQ5 final while the HT-44 only 
applies +525 VDC to the two 6DQ35s in 
the final amplifier. The excellent book 
by Eugene Rippen from 2011, Tube Type 
Transmitters, states that the HT-44 uses 
a pair of 6146 tubes which is wrong. The 
Hallicrafters HT-30, HT-32, and HT- 
37 do use 6146s. 

An often-used 12BY7 is used as the 
driver tube. All tubes, except for the two 
6DQ5 finals, are seven or nine-pin 
miniature types. The HT-44 does include 
a type OA2 150 VDC voltage regulator 
tube that regulates the voltage to the 
VFO and the crystal oscillator. 

AM Generation in the HT-44 

The AM is actually double sideband 
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AM, not SSB plus an inserted carrier like 
many SSB transmitters used to produce 
an AM signal — like what the Johnson 
Invader and Invader 2000 did, and also 
in Hammarlund’s HX-50 and HX-50A. 
The Hallicrafters HT-44 does not use 
the phasing cancellation to use AM; it 
uses only one balanced modulator and 
reinserts an appropriate amount of carrier 
by unbalancing the modulator. 

IF Frequencies Used in the HT-44 

The HT-44 uses two IFs; the first is at 
1650 kHz where the SSB and AM signals 
are generated. The second IF is 6.000 to 
6.500 MHz, tunable, that is created by 
adding the 4350 to 4850 kHz VFO from 
either the HT-44 or the SX-117 receiver 
(if in the transceive mode) to the 1650 
kHz first IF. To reach the amateur bands, 
the tunable IF is added to a crystal 
oscillator; 10.0 MHz is used for 80/75 
meters, 13.5 MHz is used for 40 meters, 
20.5 is used for 20 meters, 27.5 MHz is 
used for 15 meters, and 35.0 MHz for 
the 28.50 to 29.00 MHz segment of 10 
meters. There are places for three optional 
10 meter crystals at 34.5, 35.5, and 36.0 
MHz; these are not supplied with the 
HT-44 but can be added and controlled 
via the front panel’s band switch. 
Transceive operation is possible with both 
the receiver and transmitter controlled 
by the receiver. Independent operation, 
with the receiver and transmitter 
operating independently, is selected by a 
front panel switch on the HT-44. When 
transceiving with the companion SX-117 
receiver, the receiver-transmitter pair 
should both use the receiver’s band- 
setting crystal oscillator. That involves 
only installing the needed cables between 
the receiver and transmitter and setting a 
switch in the HT-44 to the transceive 
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_ Figure 2: The model PS 150-120 power supply is used with the HT-44. 


position. 

The HT-44 can be switched to transmit 
on SSB by a front panel switch, a push- 
to-talk (PTT) microphone, or with a 
voice operated transmit (VOX) circuit. 
The VOX circuitry includes an anti-VOX 
circuit to help prevent the receiver audio 
from improperly triggering the 
transmitter VOX due to audio pickup in 
the microphone. The CW operation also 
uses the VOX circuitry to control 
transmit-receive switching. 

The HT-44 may have been the last 
new amateur radio design using 
phasing SSB. 

I am quite sure that the Hallicrafters 
HT-44 transmitter was probably the last 
new design that used the phasing method 
of SSB signal generation. The Central 
Electronics company released their last 
new product, the 200V transmitter, in 
1961, fairly close to the 1962 release of 
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the Hallicrafters HT-44. Heathkit 
released the SB-10 in 1959, and 
Lakeshore, another early maker of SSB 
equipment, built their last new product 
in 1958. Collins never used the phasing 
method of SSB generation; neither did 
Drake, Swan, Galaxy, or Hammarlund. 
EF Johnson did, but only once, in 1956, 


with the Pacemaker transmitter. 
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Men Who Have Made Radio: 


J. C. Maxwell 
As Appearing in the May 1930 Issue of Radio Craft Magazine 


Original Magazine Scan 
Courtesy of Gary Halverson, 
K6GLH 


“IF you seek his monument, 
look about you,” is written on 
the tomb of the architect of 
St. Paul’s. The whole of 
earthly space, vibrant with the 
countless messages that are 
incessantly hurrying to and 
fro with the speed of light, has 
become a memorial to the 
scientist who first directed the 
attention of mankind to the 
unknown and unsuspected 
possibility of radio. 

If Columbus, before he set 
sail from Palos harbor for the 
New World, had drawn a map of America 
— islands, coasts, rivers and mountains — 
which his voyage proved true every detail, 
such a feat would have resembled that of 
Clerk Maxwell. The latter conceived, and 
laboriously computed, the existence and 
the laws governing an infinite range of 
electromagnetic “waves” imperceptible 
to our senses, except for the narrow 
spectrum of light. He thus declared the 
certainty that there must be what we 
today call “radio waves.” Eight years were 
to pass after Maxwell’s death before the 
genius Hertz actually demonstrated the 
truth of Maxwell’s calculations, and the 
world found awaiting it a new activity. 

Today, fifty-seven years after their 
promulgation, the laws of Maxwell are 
still the fundamental basis of the science 


of radio. It is not easy to describe his work 
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in popular language. “The object of these 


experiments,” said the modest Hertz, 
announcing their striking results, “was 
to test the fundamental hypotheses of the 
Faraday-Maxwell theory, and the result 
of the experiments is to confirm them. I 
know no shorter or more definite answer 
to the question, ‘What is Maxwell’s 
theory?’ than the following: “‘Maxwell’s 
theory is Maxwell’s system of equations.” 

James Clerk Maxwell was born in 
Edinburgh, Scotland, November 13, 
1831. Though his eccentricities of 
expression as a boy were to win the 
nickname of “Dafty” ) tromueams 
schoolmates, he was yet a lad when his 
mathematical abilities attracted the 
attention of his elders. At fifteen, he 
devised a method of drawing certain 


curves which was deemed worthy of 
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publication by the Royal Society of 
Edinburgh. At sixteen, he was introduced 
to Nicol (the inventor of the Nicol prism) 
and led to make a study of light, and 
particularly its polarization, which was 
to shape his future scientific course, In 
1850 he entered the University of 
Cambridge, noted for the long line of 
great mathematicians it has produced. 
Here he graduated; and here his post- 
graduate work was to be most important. 
In 1855 appeared his paper on “Faraday's 
Lines of Force” containing an analysis of 
the actions which take place in electrical 
and magnetic fields. 

Maxwell became professor of natural 
philosophy — or, as we now say, physics, 
— at Aberdeen, Scotland, in 1856: and 
after four years accepted a similar chair 
at King’s College, London. During this 
time he issued a classic paper which 
proved that the rings of Saturn must be 
composed of separate solid particles. He 
published in 1860 a treatise on the 
“Kinetic Theory of Gases”; and in 1864 
the “Dynamical Theory of the 
Electromagnetic Field.,” advancing the 
proposition that light is but a 
manifestation of magnetism. 

In 1865 ill health caused Maxwell to 
retire to the family estate at Glenair, in 
southwestern Scotland, where he 
remained until called in 1871 to 
Cambridge to organize the Cavendish 
laboratory, as the first professor of 
experimental physics. Here, among his 
other labors, he edited the notebooks of 
Cavendish, the eccentric chemist and 
physicist of the eighteenth century, who 
had anticipated many of the later 
discoveries of science, but indifferently 
neglected to publish them to the world. 
Here, too, Maxwell published “The 
Theory of Heat,” a book for the beginner, 


and his great work on “Electricity and 
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Magnetism.” In this he not only united 
the scientific theories light and electricity, 
but showed the necessity of the existence 
of waves both longer and shorter than 
those of light, in unending ranges; and 
thus laid upon the world of science the 
task of finding them. 

Maxwell’s own time was short. His work 
was interrupted by illness: and at the early 
age of forty eight, he died at his Scotch 
home on November 5, 1879. Yet, brief as 
was his life, it had revolutionized the 
outlook of science up the world; and, 
though his own labors were in the field of 
mathematics and pure science, they have 
led directly to the development of radio 
and many other applications of electricity. 
He is the creator of modern mathematical 
physics; in the words of Sir Joseph Larmor, 
“Maxwell unified physical science, by 
connecting light and radiation with 
electricity so as to form one interlocked, 
systematic whole.” 

The comparison which has been made 
most often, perhaps, is that of Maxwell 
and Newton. Newton advanced 
mankind’s conception of the universe the 
universe by bringing the whole of it under 
the scope of one physical law: Maxwell 
brought all the fundamental phenomena 
into a single law — except that the task of 
fitting gravitation into the electromagnetic 
scheme was not to be accomplished by 
him. Whatever modifications the science 
of the future may find necessary in the 
system of Maxwell, and whatever 
additions it may make to his calculations, 
he has, like Newton, the glory of bringing 
about a new era in human thought; and 
by those who live in the Day of Radio, he 
must be remembered as its Morning Star. 
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A Walk Back in Time 


By Ches Rehberg, WB4EHU 
Macon, GA 


It was 1974 and I was not quite old 
enough to drive. Life was filled with 
school, hamming, and, well, you 
remember what went on at that age. 
There was a ham in the neighborhood, 
we will just call him Clarence, who was 
rather legendary in the region. He had a 
huge tower and large commercial radio 
shop on the grounds of his residence and 
was the chief engineer of the #2 local 
radio station. He was known for his HF 
activity, lengthy defense 
communications and MARS 
involvement, and his 2 meter repeater 
Operation starting in the early 1960s. 
Although I had heard Clarence on the air 
I never got to meet him. In March of that 
year | heard of his unexpected passing at 
age 55 and recall numerous hams pausing 
to remember his life and expressing regret 
at his loss. 

In the coming months, and then years, 
I remember hearing hams ask what 
happened to the equipment in his radio 
shop and in the ham shack in the back of 
the building. The story always was that 
his widow had closed the doors on it and 
would not let anyone in. Many times as | 
drove by the building over the coming 
decades I admired the large, freestanding 
tower with tall section of guyed Rohn 25 
sticking out the top of it, and wondered 
what was in the building. 

Fast forward 40 years from 1974. I was 
nearing the end of an engineering career 
and in a very different phase of life, and 
met a new acquaintance. I learned that 
he had known Clarence when he was 
young, and my new friend commented 
that he had heard that Clarence’s widow 


civil 
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had recently passed away in her 90s. 
Business picked up. A call to the probate 
court identified the executor of the estate, 
who told us that there was no close family 
and the contents of the house and building 
would be simply be cleared out pending 
sale of the property. He agreed to give us 
access to the building. 

We found Clarence’s shop and ham 
shack, frozen in time for 40 years. The 
first thing we saw was a radio broker’s 
advertising calendar on the wall, open to 
March, 1974, the month Clarence died. 
Our next stop was the ham shack. 
Clarence’s SSB station was not there, 
whatever it had been, but his original 
1940s AM station remained in a rack. 
The RF deck had a pair of 4-250s driven 
by a Collins 310 exciter. The modulator 
deck had a pair of 805s. Behind the rack 
on the floor was a massive power supply 
with 872s and hundreds of pounds of 
iron. Although these were homebrew, 
they were professional in their layout and 
construction. Worldwide QSL cards from 
the 1940s forward littered the floor. 
Clarence’s framed Extra Class certificate 
dated 1952 was still on the wall over the 
desk. A filing cabinet contained minutes 
of 1950s ham club meetings and ham 
equipment manuals from the 1940s on. 
The bed in the corner of the shack revealed 
Clarence was a true ham, willing to stay 
in the shack all night for those worldwide 
contacts. 30 years of mildewing QST 
and other technical magazines were in 
shelves. We loaded the entire 7 foot relay 
rack containing his all-tube 2 meter 
repeater system onto my truck. 

Outside the ham shack and in the 
radio business part of the building we 
found a large volume of equipment and 
documentation relating to _ his 
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broadcasting career and his commercial 
two-way radio business. The original 
RCA 76 broadcast console that his radio 
station had come on the air with in 1940, 
and which was used until the late 1960s, 
was found. That console had announced 
Pearl Harbor and carried Fireside Chats 
and Churchill speeches, and then 
proclaimed Victory. An RCA 44 
microphone was found which had no 
doubt been used with that console. Radio 
station signage from the glory days of 
local AM radio was found. Architectural 
plans for radio station studios and 
transmitter buildings were spread on a 
table. Conelrad documentation was 
found, as Clarence’s station was the local 
Conelrad outlet, and that explained the 
bomb-shelter construction of his AM 
transmitter building. 

A record lathe (the 1940’s version of a 
tape recorder for you really young folks) 
was in the corner and still in good shape. 
Large stacks of electrical transcription 
disks were found in a shelf dating from 
the late 1940s through the early 1960s, 
and I intend to resurrect a lot of local 
radio station audio from them when I 
can borrow a 16 inch turntable from 
some old timer. The complete set of 
transmitter and studio manuals for our 
first local TV station were in new 
condition in another filing cabinet. That 
1953 station was one of many UHF TV 
attempts across the country that failed 
within a few years, due to public 
unwillingness to buy the high noise figure 
UHE down converters available, and 
advertisers’ unwillingness to take a risk 
on TV rather than radio. I recalled an old 
man telling me he saw his first TV picture 
in Clarence’s shop in the late 1940s, and 
we saw an early Raytheon TV inacorner. 
Numerous transformers, tubes, and 
sorted radio parts were in bins along a 50 
foot wall. 
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Then we discovered a sort of hidden, 
makeshift upstairs storage area built into 
the roof trusses, and spent half a day 
hauling down tons of surplus. 450TLs 
were in springed, shock-absorber storage 
frames. A large box held hundreds of FT- 
243 crystals still in individual boxes each 
stamped with dates from WWII. All 
manner of 1940s and 1950s surplus 
antenna tuners, miscellaneous radio gear, 
parts, and test equipment were found. 

Outside, we studied the well-over 100 
feet tower, a massive, triangular 
monstrosity, obviously built piece by 
piece from a purchased kit. It was erected 
in the 1950s or earlier and still in excellent 
condition. In the house, we found 
meticulous hand drawn schematics 
including that of the late 1960s AM 
radio studio Clarence built. His First 
Class Radiotelephone license was in his 
widow’s keepsake drawer. Framed 
recognition of Clarence’s rank ina men’s 
fraternal organization was on the wall. 
There was evidence of long term 
involvement in his church. We found 
correspondence revealing Clarence’s 
lengthy private pilot history. 

Having invaded Clarence’s domain 40 
years after his death, I was somewhat 
haunted (and still am) and wanted to 
know more about the man. Research 
showed that he was born in 1919. An old 
annual revealed he was in the high school 
radio club in 1935 and graduated in 
1937. A Georgia Tech yearbook showed 
him a student in 1940. By 1941 his radio 
shop and business were listed in the city 
directory. Clarence was one of thousands 
of “radiomen” that came up in the early 
part of our last century, and to whom we 
owe a debt of gratitude for bringing radio 
and technological progress to the rest of 
us. 
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On The Bench 


How to Check for Capacitor 


Leakage 


By W. Li 
Mercer Island, WA 
wli98122@yahoo.com 


A sensitive method of detecting 
capacitor leakage is presented. This 
technique was introduced by Dr. G.N. 
Johnson years ago, but may not have 
been widely publicized or practiced. 

Any dielectric employed ina capacitor’s 
manufacture may be subject to failure, 
particularly in those units whose dielectric 


Heath 11 megohm VTVM 


VTVM ground 
tied to supply 


was waxed paper. Any such defects will 
allow current to pass between the foil 
layers. 

The common technique of checking 
leakage is with a VOM. Here the applied 
voltage varies from 6V to 22V, and often 
fails to uncover a leaking capacitor, unless 
there is a near short. 

A more sensitive method is to evaluate 
a capacitor at its working voltage, AND 
touse a VIVM asia Sensitive 
microammeter. One must to be able to 


BASIC SETUP 


positive supply out. —-.. 


test .05uF capacitor from an ARC-5 


Under evauation is a typical paper-beeswax capacitor sealed ina can from a vintage ARC-5 receiver. 
When 250v is applied to the component, and the VTVM set at 150v, the reading is 68v. This particular 
capacitor passes a current of 6.21A which is unacceptable. 


Figure 1 
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NOS Sprague. 
- .047)F paper . 


5 volt scale, only 0.15v 
, even with 200v applied to | 
vacitor. It is still int 


Figure 2 


detect current flows of a microampere or 
less at the working voltage. 
Technique 

The ground leads of a variable HV 
supply and a VI'VM are tied together. 
The hot HV supply and the + lead of the 
VTVM are applied across the unknown 
capacitor. The HV supply is slowly 
brought up and the “voltage” reading is 
noted on the VIVM. As a matter of 
practice, the HV supply should be 
brought up at least to the voltage level 
where the capacitor will be used in its 
circuit. For most JAN receivers, this will 
be somewhere around 250V. 

Figure 1 shows the setup that I use. My 
variable HV power supply is unregulated, 
doubly fused, doubly metered, with 
simple LC filtering, and a Variac on the 
primary of an old TV transformer to vary 
the HV. Illustrated is an ARC-5 sealed 
paper capacitor, which is clearly leaky 
and passing a current of 6pA. 

Figure 2 shows the same test applied to 
a NOS 70 year old paper unit encased in 
plastic. It passes a current of only 0.01 pA, 
which is remarkable. Only a minority of 
NOS paper capacitors will give this result. 

Figure 3 shows the same test applied to 
a molded paper unit, also encased in 
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plastic, which was installed in a 1956 R- 
390A. The leakage comes out at 10pA 
that is clearly unacceptable. 

Figure 4 is the VI'VM reading on its 
150-volt scale. 

Discussion 

In effect, the reading on the VTVM 
reflects the current flowing through the 
capacitor. A shorted capacitor has zero 
resistance, so the VIVM will display the 
HV supply voltage. Such a unit is readily 
apparent even with simple VOM testing. 

Now, an ideal capacitor will have 
infinite internal resistance (i.e. no leakage 
at all), and the VIVM will read zero, and 
a VOM will read infinity. Now, say the 
HV supply is set at 250V and the VITVM 
reads 100V. This comes out at a leakage 
of 9A corresponding to an internal 
resistance of 27 Megohms, an 
unacceptable level of leakage. However, 
the VOM will still read infinity... and 
thus falsely “pass” this component. 

Consider a VI'VM reading of 1 volt. 
This would be seen in a typical new 
capacitor. SinceI=E/R, I=1 /11Megohms 
= 0.09pA. Therefore the capacitor 
resistance is 250/.09 = 2777 Megohms. 
In practice, I accept any capacitor with a 
VTVM reading of one volt or less at its 
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working voltage, and 
reject the rest. 
Summary 

Paper capacitors 
seem to be the most 
vulnerable to leakage. 
Legacy units that were 
encased in wax or 
molded plastic are 
highly suspect. In 
contrast, “Vitamin Q” 
paper capacitors that 
were encased in a metal 
sleeve and sealed with 
glass ends are much 
more durable despite 
their age. Furthermore 
in the last 40 years 
Aapers, .has...been 
replaced with more 
durable dielectric, such 
as polyester, 
polypropylene, 
polyethylene (Mylar), 
and polystyrene. These 
are unlikely to show 
significant leakage. 
Sprague Orange Drops 
are regarded as the 
Most {FODUSe eee 
opinions about the 
“best” capacitor to use 
in specific locations 
vary, and opinions are 
strong. 

So as a rule, non- 
Paper capacitors are 
less likely to leak, when 
compared to waxed 
Paper capacitors. 


VACUUM TUBE a TER 


THE HEATH COMPANY 


Parenthetically, location does matter. 
Integrity of any capacitor is important in 
high impedance circuitry, and is of small 
importance in other areas such as heater 
bypass. Leaky capacitors can prevent an 
AGC circuit from functioning properly. 
AC line capacitors are another story. 

An extensive discussion on this subject 
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moulded paper capacitor ee 
froma 1956 R390A Thisresult showsthatthis 
0.1pF particular capacitor fails 


the test. 


Here is the VTVM reading from Fig 3. 


At the 150v scale, the reading is 115v. 
so 115v/11M=10.5p/A which is in agreement 
with the in-line power supply current meter 


Figure 4 


may be found at R-390A.net: References/ 
Pearls of Wisdom/ capacitors 

I am deeply indebted to Dr. G.N. 
Johnson who first introduced this method 
to me in 1998 in the R-390A Internet 
reflector. 
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Wrinkle Painting Technique 


By John Bipes, KOYQX 
Mankato, MN 


After yesterday’s easy/fun time of it, 
here’s wondering why I put off doing 
K3HVG’s wrinkle painting for so long! 
(ER 253, June, 2010 and KOHEH, ER 
293, October 2013) 

Having errantly lost half the DX40’s 
cabinet paint in the kitchen dishwasher 
months (years?) earlier, I’d long since 
picked up a can of spray paint stripper 
and the recommended VHT paint. Last 
summer, the HVAC contractor left an 


insulated plenum box because I said I 
that might be able to use it later. The 
plenum box was in the way in the garage 
for months, along with the new aerosol 


cans and the still half-peeled DX-40 
cabinet. (It didn’t fix itself in spite of my 
talking to it on occasion.) 

Yesterday, with enough delay being 
enough, already, the plenum box was 
placed on an old saw horse, a discarded 
quilt was draped and duct-taped over the 
open faces, an old electric space heater 
was perched inside, and a thermocouple 
probe for the Fluke digital thermometer 
was duct-taped inside. With the space 
heater experimentally set - finally to max 
- the temperature in the box varied from 
roughly 130F to 200F and preheating, 
painting, and curing was tried. 

What terrific results! Whyd I wait so 
long? 
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Homebrew 
Showcase 


Radio AB7B 
Portland, Oregon 


Dave Bertman (AB7B, Portland, OR) has completed a unique, all-homebrew 
station. An overall view is above, with detail photos on the next 3 pages. In a QST 
article from the 1950s there was an issue that had a station built from ARRL handbook 
articles on the cover. Dave says that he thought it would be a swell thing to try and he 
has certainly succeeded. 

At the top-right, next page is Dave’s homebrew receiver. It’s adapted from a Byron 
Goodman-designed HB-67 article in the ARRL Radio Amateur’s Handbook. Its added 
features added include three mechanical filters, coverage of 160-20 meters, including 
30, and a much better power supply system. It also has muting provisions, a calibrator, 
and provisions for using an external VFO and has a cutout for a future noise blanker. 
It uses a BFO unit from a Collins R-390. Dave used the 20 and 15-meter band switch 
positions for 160 and 30 and notes that it is a pretty good little receiver with good, 
strong signal handling and is very selective. He notes that the handbook schematic is 
wrong in that it shows only one diode in the product detector circuit. (The schematic 
in a QST magazine article is correct.) Dave says that the product detector needs more 
headroom, there is some HF oscillator “pulling” and IF-derived AGC would be better 
than audio-derived, but overall the design is very good. 
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Above is the front view of the AB7B HB-67 receiver that uses one of the beautiful 
British Eddystone 898 dials, and below is the top-chassis. Note the TIERC tube 


shields. —— : z 


aes a SR, 
Be 
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Above is a view underneath 
the AB-7B receiver. 

To the right is a rack with 
Dave’s transmitter. The 
transmitter, a “CW200,” 
draws from Lew McCoy’s 
design, a unit called the 
“TOR.” It runs % to 200 watts 
output most bands, less on 
10. Uses 3x6146B in the PA 
The VFO uses an N3ZI kit. 
The amp uses 2x4-250A In 
Class C and is based on a 
McCoy design from 195x 
ARRL handbook article. 
Works on 160-20 with up to 
1 kW output, less on 15 and 
10 because of = stray 
inductance. Added features 
include QSK. It’s a CW 
station, so no modulator. 

To the right-bottom is a rear 
view of Dave’s antenna tuner. 


42 Electric Radio #364 


September 2019 


Above is the Class-C amplifier that uses a B&W plate tank and a Millen right angle 
drive, runs up to a kW out. Below is a balanced antenna tuner using two roller 
inductors and some hobby parts. It is simple and works very well on 80-10M — once 


you find the parts! 
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AM Carrier Net: Sunday mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP. Friendly format. 

Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 kc; Sunday 19:00 EDT. QSX Joe, W3GMS 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @sunrise. 75M 3855 kc@6 AM MST. 40M 7293 kc 10 AM MST. 6M 50.4 
Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, — 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 
California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 kc. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 kc daily, Mornings Only at 6:00 AM MT MT, QSX 


K@OJ 
Collins Collectors Association Nets Quoted from the 8/18 CCA Signal Magazine: Sunday 14.263 Mc @ 2000Z. SSB nets 


held Tue.& Fri. 3775 kHz, 8:30 - 10:00 PM CT. Fridays 3895 kHz PM PT. The CCA First-Wednesday AM Night has 
been on hold until September due to heavy static levels. For Sept. check + 3880 kHz at 6 - 8 PM in the East, 7 PM in the 
Central and 8 PM in the Mountain and Pacific time zones. 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (WIDCQ), Bob (W4WTO), 
Evan (K9SQG) Drake Users Net: Check 3865 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) Drake WestCoast Net: 3895 
KHz +/- QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 Ke @ 0800 AM, ET on Sun. OSX Steve, WA2TOW 

Eastern AM Swap Net: Thu. evenings on 3885 kc @7:30 PM ET. Net is for exchange of AM related equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. QSX 
for both nets Warren, W1GUD 


Fort Wayne Area 6-Meter AM Net. Meets nightly @ 8 PM Local ET 50.580 Mc. Modes: Tues: SSB, Wed. FM, Thurs, AM. A 
long-time net, meeting si l members use vintage and homebrew equipment such as a G-50 on AM! 


Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH 1s Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (w 8K YD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. @8PMET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. OSX: Rex WA6GYC 
MOKAM AWM’ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 ke +/- QRM. QSX Ted, W3PWW. It isn’t necessary to 
check in with military gear, but that is what this net is all about. Late checkins are welcome. 

Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Steve, K3ALV 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AA6DD). 

Swan Nets: Users Net Sun 2100z 14.293Mc+/-QRM. QSX op rotates Jim (W A5BDR), Ron (KC7PSY), Bill (W4WHW), 
Jay (WBEMWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu (K4BOV) 
Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (K5LYN), or Adolph (WA5IGG) or 
Vince (WB4BPS) 

West Coast AMI Net: 3870 kc Wed 7PM PST 8PM PDST. Early check-ins: Skip (K6LGL) 6PM PST 7PM PDST. Net 
control rotates: Brian (NI6Q) 1st Wed, George (WA6HCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Steve (KF6SYD) 4th 
Wed, Vic (K6IC) if 5th Wed in a month. 

Westcoast Military Radio Collectors Net: Sat. 6:00PM PT, 3985 kc +OQRM. QSX Dennis, KD6TKX. www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 

Wireless Set No. 19 Net: Second Sun. 7270 ke (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, +/- 25 kc. QSX Dave (VA3ORP). 
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Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
| the NEXT issue. 


How to SubmitAds: WEGREATLY ENCOURAGE ALL ADS TOBE 
SENT BY EMAIL. Ads are printed the way they are received. If an ad 
must be sent by regular mail, neatly print or type the information so it 
is LEGIBLE. Ads that are not legible will not be included. We are not 
responsible for ads sent by mail that are lost by the postal system or ads 
that are not legible. Not all readers use email, so include phone 
numbers if a response is desired. 


Do not mail ads a week before deadline and expect them to 
show up the following month. 


Ads run ONE month UNLESS CLEARLY STATED otherwise. 


a a 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Please email for the display ad rates, they are different 
from regular classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as above. If you 
are over 20 words, send payment for the extra words at 20 cents 
for each word by check or money order in the mail, or via PayPal. 


No Free Words for Non-subscribers: $15.00 minimum for each ad up 

to 20 words. Each additional word is $1.00. 
Electric Radio 

PO Box 242, Bailey, Colorado 80421-0242 

Ray@ERmag.com (Emailed ads are preferred.) 


@r DEADLINE for Oct. 2019 is Monday Sept. ne 
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HELP NEEDED! 
The KPH “wheel” (repeating station identification) is generated by A-TRONIX 
keyboards, all of which need service. If you can assist the Marine Radio Historical Society 
with the repair of these units please write to info@radiomarine.org. We have the service 


MANUALS FOR SALE Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or best- email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: UNBUILT Heathkit DX-100 for 
sale. Might be the last one. For more 
information email Steve, 
WA5KSC @arrl.net, or call 864-243-891 1 


Run sept-nov FOR SALE: KWM-380 Pro- 
mark, local pickup preferred $1200. Also, 
Gibson Girl T-74A/CRT3, $245 For details/ 
pics email buddyh @ bellsouth.net. Buddy, 
WB4ARK, 803-831-6001 


FOR SALE: MAB, DAV, Delco 5300, all 
working on 3885 kHz, complete. Norm, 
N3RZU, n3rzu@juno.com PH 928-684- 
3353 $500 for the lot but will separate. 


FOR SALE: Working Viking II with parts 
chassis and 122 VFO, $100. Local 
Colorado delivery possible. Dave, KBOLP, 


galpind@aol.com 
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FOR SALE: Collins 32S1 and 516F2, 
$375; Heathkit SB102 and HP23B, $350. 
Rails Ryals, KOAFA, 


joebob1971 @comcast.net, 719-265- 
3051 


FOR SALE: Collins 30K-4/310A, Howard 
Mills restoration, estate of W1LJN, set for 
160M. Thaire, W2APF, 603-447-2376, 


w2apf @ arrl.net 


FOR SALE: “The Holy Grail of the 
Electronics Industry” Antique 
hardbound book: A Treatise On Electricity 
And Magnetism by James Clerk Maxwell. 
Volumes | and Il. Second Edition, 1881. 
(Includes longitudinal discussions 
appearing only in this Edition). Details on 
request. BO/Trade. Gary, K6GLH, 209- 
418-4741 or K6GLH @volcano.net. 


FOR SALE: HP 410-B VT VM. dirty case but 
functional including AC probe. $60 
including shipping. Walter Schwartz, 
W@OLQJ, whcchwartz @ sbcglobal.net, 
847-697-5668 
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FOR SALE: TWO R-1051 NAVY HF 
RECEIVERS W/ MANUALS AND SPARE 
MODULES: The R-1051 Navy receiver 
was the Mainstay of Navy HF ship-shore 
and tactical communications from the 
1960s through the 1990s. It covers 2-30 
MHz in 0.1 kHz steps and Vernier tuning 
and is a triple conversion superhet w/ rock 
solid freq stability. Operating modes are: 
LSB, USB, ISB, AM, CW, and FSK. Matches 
50 ohm coax antennas, has a built-in 
power supply for 115VAC, and audio 
output is designed for 600 ohm 
impedance (although works all OK w/ an 
8 ohm speaker). Both R-1051s (SERIALS 
1357 & 3073) have been tested 
successfully on all HF bands with multiple 
antennas in all modes (except FSK). This 
is an outstanding radio especially for net 
ops where you park on fixed frequencies 
— great sensitivity and excellent audio. 
Both radios configured for rack mounting. 
Dimensions: Radio 1 (Blue face in pics) 
25"D x 19"W x 7"H; weight ~70 Ibs (Note 
Radio 2 is 20" deep due to shallower 
rack). Have two copies of original Tech 
Manual (NAVSHIPS 94841(a)) - included 
in the package. Prices: R-1051Bs $525 
each PLUS shipping (est ~$100 ea via 
FEDEX). THESE ARE HEAVY RADIOS, so 
suggest local pickup or willing to meet 
within 2 hr drive from Charlottesville, VA to 
hand off. Spare Modules: several RF 
Modules and “6 Pak” modules, 4 Freq 
Standards, and one Megacycle module. 
Sold As-ls individually or package deal. 
Prices: RF modules - $145 ea; “6 Paks” - 
$95 ea; Others - $65 ea. Contact Alan 
K9MBQ_ in’ Charlottesville, VA 
alan.swinger@gmail.com; 434-975- 
6237. REASONABLE OFFERS ON ALL 
WILL BE CONSIDERED. 


FOR SALE: Tubes, send your want list, | 
will respond if | have it. Carl Weibezahl, 
305 Belvidere Ave, Washington NJ 07882 
908-689-3276 
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FOR SALE: “The Real McCoy” SSB kit in 
original box. Has 9 Mc SSB Crystal Filter 
and both Sideband Crystals. Missing only 
the instruction sheet. $125 shipped 
USPS. FREE FOR UPS SHIPPING: SAE 
Rack Mount Stereo Parametric Equalizer. 
Works, controls need cleaning. Ray, 
NODMS, Ray@ERmag.com or 720-924- 
OT 7d 


FOR SALE:1) PRC 47 RADIO COMPLETE 
. LESS battery 1,400 $ free ship . in conus 
U.S. 2) HT33 linear amp hallcrafters 1,400 
$ free ship in conus . U.S. 3) R 744 spy revr 
. 750.00 4) 2 qty . BC-611s w/ CS 156 
CASE ..619 df ant. antlE -17 test set 1.300 
5) R390 revr Collins 425.00 6) GN-58 
GENERATOR 50.00 Steve Bartkowski 
708 -243-7713 


FOR SALE: Lifetime collection of vintage 
electronic test equipment including bench 
equipment and “in process” rehabs, ham 
equipment, tools, parts, manuals, work 
benches, shelving, and more. Please 


contact katrinawreede@gmail.com for 
complete list and photos. 


FOR SALE: BC375-E transmitter and 5 
tuning units, covers 3 ham bands, $350. 
ART-13 transmitter with parts transmitter, 
$200. BC348-O receiver, AC power 
supply, $350. GF-11 transmitter and 80- 
meter TU, $100. Hammarlund SP600 
receiver, $150. TBW-5 HF transmitter with 
PS in roll-around cabinet, $400. LM-14 
with factory AC supply, $50. Manuals on 
most equipment and information on all. 
Bob Lackey, W4QBE, 1252 Worley Creek 
Road Lakemont, GA 30552 
bjlackey @windstream.net Phone: 706- 
782-3670 

FOR SALE: Valiant & Ranger VFO dials 
$21.95, Ranger long bolts (3) $19.95, 
Valiant long bolts (4) $23.95, plus 
shipping. KiTLI, 508-965-7400, 
www.johnsonradioresto.com 
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on the BFO. 


FOR SALE: WRL Galaxy 300 SSB 
transceiver with Galaxy PSA console with 
mechanical digital clock and power supply, 
excellent collector quality, $275 plus 
shipping. Nice, good working SB-200 
$360 plus shipping. Gonset G-28 10M AM 
transceiver very nice works fine $175 plus 
ship. Collector quality SBE SB-LA linear 
amp, $200 + ship. SBE-33 80-15M 
transceiver like new, $200 plus Eldico 
SSB-100F collector quality with original 
box from my collection $200 plus ship. Bill 
Smitherman, AD4AF, 336-699-8699 
kd4af1 @gmail.com 


QSLs FOR SALE: Your old QSL card? 


Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SSB Adapters from Treetop Circuits 
e Available for Collins 51J3/4, R-388, R-390(A), 75A2/3, Hammarlund SP-600 
¢ Installed in Receiver and Powered By Receiver 

¢ Control functions, look, and feel are unchanged. Adapter is activated when you turn 


¢ SSB performance is greatly improved. 
We recommend you visit www.treetopcircuits.com for complete manuals. 


Email: radio@treetopcircuits.com Phone: 613-449-7931 


FOR SALE: 50’s 60’s Classic American 
ham-gear in exceptional condition. Your 
fair offer determines price. https:// 
www.agrz.com/db/W5JV. QSL W5JV Doug 
Hensley, 5678 College Drive, Baton 
Rouge, LA 70806. (See my previous ER 
ads.) 


SACRIFICE: BC-312/314/342/344 
manuals, booklets, 1.5 lbs., Condition 
varies, pay just postage. Louis D’Antuono, 
WA2CBZ, 8802 Ridge Blvd, APT C-2, 
Brooklyn, NY 11209 718-748-9612, Call 
After6 PM EST 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill. riches @ verizon.net 
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RF Connectors & Gadgets 


UHF & More 


www. W5SWL.com 


Specializing in RF Connectors & Adapters - BNC - C - DIN- FME-N-SMA-TNC- 


Attenuators - Loads & Terminations- Component Parts- 
Hardware- Mic & Headset Jacks 

Mounts- Feet - Knobs - Speakers - Surge Protections - 
Test Gear Parts- Tools 


W5SWL Electronics 
PO Box B 
Mulberry, AR 72947 


www.W5SWL.com 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang, Godel 
75 Goldfinch Way 
Capon Bridge, WV 26711 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 


limited warranty. We now have 14,000 satisfied 


www.ezhang.com 


Call Today! 


= 


customers around the world! 


304-856-1026 


FOR SALE: Amateur Band FT243 crystals, 
hc6u, FT171B, hc49 etc. Crystal sockets 
and more. Brian Carling, AF4K 
CRYSTALS, 117 Sterling Pine Street, 
Sanford, FL 32773 USA. TEL: 321-262- 
5471 http://af4k.com/crystals.htm 


FOR SALE: SSB Adapters for Collins 514, 
R388, 75A, R390, Hammarlund SP600 
series receivers. 613-449-7931 
www.treetopcircuits.com 
radio @treetopcircuits.com 


FOR SALE/SWAP: Manuals: Conar, NRI, 
Sprague, Hickok, RCA, Swan, RME, EICO, 
Harvey-Wells, Polycomm, Clegg, Ameco, 
Millen, Waters, Heath, WRL. NI4Q, POB 
690098, Orlando, FL 32869 407-351- 
5536 


FOR SALE: VINTAGE ALPHA AMPLIFIER 
OWNERS! New replacement front panels 
and covers for Alpha 76A, 78, 374A, 77Sx 
and 77Dx. Available from 
www.islandamplifier.com or contact John 
Stanford, KF6l, directly at 
wb8svn@ gmail.com or 714-412-7399 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, KANYW, 


navy.radio @ gmail.com 
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FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WA5UEK 
cosmophone @ yahoo.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N900, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH, _hittp:// 
TomsAntiqueRadioRepair.com 
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MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
kaiedp @ yahoo.com 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich@arrl.net 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @sbcglobal.net, 501-282-2991 


WANTED: original pair of anode caps and 
ALC board for Drake L4B linear amplifier. 
David, KM6RI dkvarn@yahoo.com 408- 
390-8155 

WANTED: Any ofthe three 10M crystals for 
Drake 2A/2B. Carl Wolfe W2IQK 845-697- 
5135 w2iqk@juno.com. 

WANTED: Central Electronics Sideband 
Slicer, Model B. Jim, 
KD5GHO @ gmail.com 

WANTED: Collins 75S-3 in good working 
condition, a fair price paid. Tom, WA2FHV, 
518-766-3113 

WANTED: AN/USM-302 tube checker with 


manual. Al Royce, 951-734-0623, 
oscar873 @aol.com 


WANTED: Information and manuals for 
the Comco Model 779 VHF aeronautical 
ground station transceiver. Greg, NOQDS, 
gregp @nOqds.org 763-383-9343 


WANTED: Collins 30S-1 amplifier red HV 
indicator lens p/n 262-0626-000 or 
complete holder w/lens p/n 262-0627- 
000. Don Benecchi, KiDC Dothan, AL 
Ph:344/446-4034, Email: 
don.kidc @gmail.com 


WANTED: Brown Bros. CSA, ES, “MTL”, 
prototype keys; any BBMC literature, 
advertisements, scans, photocopies. 
Robert Baumann, WV@Z, 1985 South 
Cape Way, Lakewood, CO 80227, 303- 
988-2089, WVOZ @ARRL.net 


WANTED: Service Manual for Harris RF- 
103A Amplifier. Uses a single 3-1000Z. 
73 Nick K5EF 504-400-8873 or 
nick.tusa @tusaconsulting.com, 
WANTED: SCR503 Direction Finder Radio 
or Components: - Radios BC973/ 
BC1003 and accessories. Anthony 
Norden, Hertfordshire, England, MOWWV. 
agwnorden @aol.com 


WANTED: Manual & schematic for T-60 
60 kHz Time Code Receiver by Specific 
Products of Woodland, California. 
Whitham Reeve, whit@reeve.com, +1 
907-538-4663 leave voicemail. 


WANTED: Schematics for Vico (Video 
Amplifier Company) models 77,87,88, or 
89 hi-fi amps, circa 1958. Mike Zuccaro, 
858-271-8294 
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Hayseed Hamfest LLC - Cedar Rapids, lowa 


CAN CAPACITORS = 


can-caps.com 
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ZIM ELECTRONICS INRUSH CORBEMT LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in two versions: 


Model AB-1M, (With Voltmeter),....csssscccssssssssssrssssessesssseseees 3999 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
WU A Va ss ee a ae sacsashobhtardetastemeveres-« B44: 25 
Shipping, each limiter .............scccsseesessrreeee $7.50 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your 
older equipment, this little product will prevent such 
damage. They are not intended to be used as a voltage- 
reducing device. The AB-1M is 150W. All models 
come with a full money-back guarantee. 


Metered Inrush Limiter, 
Models AB-1M, AB-300M 


Electric Radio Store 
720-924-0171 


WANTED: Collins 4:1 Vernier knob, 
complete. Roger, w7kvt@centurylink.net, 
503-632-3289 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 


Series 1 + Disk | 
RL. Drake Co, 


information can be in one place and you 


System 
Requirements: 
Any computer with 

Adobe Acrobat Reader®, 
Performance will vory 
depending on speed of 
the computer. 


won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 
David Whitham, K9DQ, PO Box 212, Franksville, Wi 53126 


W7FG True Ladder Line and 


Wire Antennas 
¢ 600 Ohm Open-Wire Ladder Line 
¢ The most trusted, reliable, all-band 
doublet for 20 years. 
¢ Thousands in Use, Sold Worldwide 
¢ Use coupon code “ER” for 10% 


discount. 


www.trueladderline.com 
802-598-6825 


TrueLadderLine.com 


¢ World Class 


e Your Resource for * * Collins Radio * * 


¢ Offering Unparalleled Free as wellas.. 
e .... Exciting Member Benefits 
Signal Magazine 


¢ Visit at collinsradio.org & join the fun 
e See our Events Calendar 


¢ Come see what the excitement is about 


NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 
3895 Southwest USA. All welcome. Ron, 
K2RP @ARRL.NET 


NOTICE: Boatanchors Unlimited SSB 
Net, 7:30 PM Central on 3.870 every 
Wednesday since 1996. All are 
welcome. k8wozdan@gmail.com 


WANTED: Vibrators: Oak V-6556, 
Plessey 614SC, James Vibrapowr C- 
1243 or any marked FSN 6130-249- 
9699. Non-functioning okay, but no 
obvious junk please. Rich Parker, 
KB2DMD, 1205 Sleepy Hollow Rd, 
Pennsburg, PA 18073, 215-541-1 099 | 
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The Midwest Classic Radio Net 
“pre-net” informal group is now the 
“WAQYZTY Vintage AM Net” in honor of 
Rob Hummel, WA9ZTY who passed 
away in 2008 but for a long time had 
been the net control of the Midwest 
Classic Radio Net. Rob’s callisnowa 
club call held by the WA9ZTY Net. The 
WAQZTY Vintage AM Net meets after 
the Old Military Radio Net and before 
the Midwest Classic Radio Net: 06:45 
to 07:30 Central time Saturdays on 
3885 kc. 3885 kc is a busy place on 
Saturday mornings! 


September 2019 


Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used 
with the permission of Classic 
Radio). The T-shirts are 100% 
cotton and come in Small, 
Large, X-Large, XX-Large. 
The color is slightly lighter than 
the cover of ER. $19.00 
delivered, $20.00 for XXL. 
(Medium Available by Special 
Order) 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Collins KWM-2 

Collins 75S-3 and 32S-3 
Collins 30L-1 

Collins 30S-1 

Collins KWS-1 

Collins 75A-4 

Collins R-390A 

Collins R-390A Addendum 
Hammarlund SP-600JX 


Priority shipping within the US is $7.50 each for the first two 
DVDs, additional titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 or WWW.ERmag.com 
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—ELECTRIC RADIO BACK ISSUES— 
e All Electric Radio back issues are either from the original press run or lithographic reprints 


from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 

¢ The easy-to-use searchable database for previous ER articles is found at the Electric Radio 
web site (WWW.ERmag.com), “Back Index,” at the right side of the main page. 


e We no longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at discounted prices, depending on the number 
ordered, plus shipping. They are sold with at least a 56% discount the over single-issue 
price. For a full set of remaining issues, please call for a quote while they are still 
available. Many of the early issues have less than 5 in stock. 

e Single Issues: $4.00 Each, Postpaid 

e 1-Year Sets (Or Any 12 Issues) $40.00 per year + $7.50 Shipping 

© Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.00 Shipping 

¢ Foreign Customers: Please Inquire for Shipping Rates 


—COMPENDIUMS— 
All of the Collins compendiums are produced in nice 3-ring binders. 
UPDATED MAY 2019! Collins 75A-4 Modification and Service Compendium: All the fac- 
tory service bulletins from Collins Radio Co., Collins Addendum info not in the Service Bulletins, 
and new articles never published in Electric Radio. Plus all the articles printed in CQ, Ham Radio, 
QST and Electric Radiio over the last 45 years, now 159 pages, many in color. 


bag Gee « He DE deo oni Melons Ass sige stia d Ss eae ee ee tate cet s waxy aOR RR Le MERE RE eRe « $29.95 plus $7.00 Shipping 
Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages. 


Fiche -cavgd i «1 Oi ue OR Gee IAB WOME MEME Moose cesta aM eae $47.00 plus $8.00 Shipping 
Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $7.00 Shipping 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biogra- 


phy, his rise from a saleman and inventor of electrical equipment to boecome one of America’s foremost radio 
manufacturers. There are historic photographs and diagrams on nearly every page, and color plates with 


vintage AK advertising. ----------------------------------------------------nnnennennnnnnn nnn n ence cece ee nennennnnnnennnnnannnnennnnnnn $26.95 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 1: Both volumes are nice guides to 
crystal sets and related US-made equipment from 1920 to 1955, by Maurice Siever: --------------+---------- $26.95 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: -------------------------------------- $26.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) wonderful book that has 
everything you need to know for working with vacuum tubes in one 277 page, high quality volume! 
es ID GBT on aicoh wF Th ok Nae wee td PE Beta Minge Maahs viihatan Hes Woes ap de caanclvslvn te eCades cts $29.95 
Make Your Own Tube Testers and Electron Tube Equipment: This book by Gary Steinbaugh (AF8L), 
an ER contributor and a professional electronics engineer, is all about understanding tube testers and 
building them, and also contains many excellent projects such as power supplies and specialty 
oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, with many 


ee ite Fem Rau T UP E COLON ton hints sess cic ccc ee Rete Ce ee MIAO TURIN Ss Oe eek k ae deciied vhs scccccecececcctwaceocegn $32.95 
Practical Radio Repair, Volume 1: Both volumes are practical guides to vintage radiio repair and quite useful: 
MEM SRE avs dans eves an AcTUlc ugsser oti REE MM RCMP MRE RIEU Epon: owas avechacdcvessasuccncscaacsenseserdsdeccrcsncrsraaseders $26.95 
Pee iG eters tore D ail .# VOMUITIE 2! aatcee cen, cent eee ere er eee dens ccc veacessecQesecsescvosenctuassedecceses $26.95 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos. ------------ $23.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ------------------------------------------------------0-------------- $26.95 


Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
informative look into years past. -----------------------------------------------------------0---- 2-0-0 2s onan nn enn nn nnn nn nnn nn ene $24.95 
Shortwave Receivers Past & Present: This is Fred Osterman’s long-awaited 4th edition, 2nd printing, a 
hardbound, heavy, 800-page masterpiece, more like an encyclopedia than a mere handbook! Sure to become 
a Classic volume, it contains info on over 1,700 receivers from 1942 to 2013, when the book was completed. 
Includes many hard-to-find details about EUrOopean CQUIPMENL. ----------------2--nnnnnnnnnnen enn nn nn en nen nnn nnn $49.95 
Surviving Technology: This is our 2019 reprint Bruce Vaughan’s classic book that is all about his life in radio 
and his detailed information on building regenerative receivers. It was reviewed in the August 2019 issue of 
Electric Radio and is an all-new reprint from Bruce’s Original fileS.---------------------------------0---annnnnnnnennnnn $34.95 
The Bavarian Yankee, by P.H. Thompson, is an exciting well-written, 295-page, soft-cover novel taking 
place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, and 


Poles, mentioning radio communications of the day. Now on close-out Sale, ----------------------------- $6.50 
Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas (SK), a retired engineer, this book 
is packed full of valuable information about test equipment. 166 color pages. ---------------------------------- $29.95 


Vintage Anthology, 2019 Edition: by Dave Ishmael (WA6VVL) is now in stock, as reviewed in the August 2019 
issue of Electric Radio in an all-new bound volume. 208 pages, topics divided into four chapters: Receivers, 
Transmitters, VFOs, and AcCeSSOrie@S----------=-+--------~-----=-nnnnannennnaanaannanannnanenannwennaensansnan $37.95 


The All-American Five Radio: This book is out-of-print and no longer available, sorry. 
Tube Type Transmitters: CURRENTLY OUT-OF STOCK. We have been trying to get more since March 2019. 


Ordering Information: 
Books are usually sent by USPS Media Mail 


Shortwave Receivers Past and Present and Hollow State Design are heavy and 
are shipped media mail for $7.00 each. 


For other books, please add $5.50 shipping for one book and $1.00 for each 
additional book. Five books are shipped by media mail free to one address in the 
United States. No free shipping for overseas orders, overseas shipping has 
gotten very expensive. 

Checks and money orders by US mail are fine. 

Overseas and Canadian Orders: Please inquire for shipping quotes. 


Available by Mail Order or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal Only: Call or Email for Details 
(We no can no longer accept credit card payments by telephone because 
of the extremely high fees we were being charged and burdensome 
restrictions placed against our web site from an overseas oversight 
company owned by the banks and credit card companies.) 
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COLLINS 
New Model 1000A 
Works With All 
Receivers 
51J Series 
51S-1 
75A Line 
75S Line 
KWM2 


R390 
$275 + $15 S&H 


DIGITAL VFO ALL COLLINS & DRAKE R4 SERIES 


Easy Plug-N-Play Installation, Just Plug In The Cable 
THIS IS A DIGITAL VFO ¢ NOT JUST A DIGITAL READOUT 
More Info & Order At kk4pk.com 


DRAKE 
All Tuning 
Is Done With 
The VFO 1000 
Providing 
. Complete 
Digital Control 
For Highest 
Accuracy And 
Stability 
$250 + $15 S&H 


JOIN THE AWA 
ANTIQUE WIRELESS ASSOCIATION 


PRESERVING & SHARING COMMUNICATION’S TECHNOLOGY HISTORY 


e Publishes the renowned quarterly AWA Journal 

e Sponsors the unique, world famous Antique Wireless Museum 

e Publishes the scholarly annual AWA Review 

e Produces the exciting Annual AWA Convention 
Annual membership dues: $35 USA, $40 elsewhere. Visit the AWA Web Site at 
www.antiquewireless.org to learn more about AWA and other membership options. 


WANTED Gonset G-76 AC Power Supply 
Mode; 13349 in ANY condition. Bob Davis, 
Al4GE, 334-275-8292 
beepbeep49 @ bellsouth.net 

WANTED for Mackay 3007-A receiver 
restoration: Schematic, parts list or any 
other documentation for this late ‘50’s 
shipboard MF-HF receiver. Tom 
w2ila@cox.net 401-965-8730 


WANTED: Please Help! | need a 500 Hz 
Dave Curry Longwave Products filter for 
the R-390A. Roger, 
w7kvt@centurylink.net, 503-623-3289 
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WANTED: RME transmitter parts, info pre- 
1945 Jeffrey KD2AZI 
RadioArtistry @ gmail.com 


SERIVICE FOR SALE: Racal tube 
equipment RA17 etc., RCA AR88 and 
Collins TCS. brian@kf6c.com 760 809 
7827 


WANTED: Command Sets BC-942 and/ 
or ARC-15 receivers. For rebuild, 
reasonable condition and price. Skip 
Magnuson , W7WGM, 13906 N Minihdoka 
Trail, Spokane, WA 99208, 509-468-2502, 
magnuson @mac.com 

September 2019 


HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch ts 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 


limited warranty. We now have 14,000 satisfied 


www.ezhang.com 


Call Today! 


customers around the world! 


304-856-1026 


WANTED - WRL Globe VFO V-10. Email 
details to bertgarcia73@gmail.com 
WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 


WANTED: A photocopy or scan of “The 
Genesis of Station CHARLES” by George 
L. Graveson. Also “The OSS Comm Vets 
Papers, Second Edition.” 
daveg3uur @ gmail.com 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB40GM, hwhall@compuserve.com, 
719-574-5319 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA 91355. 818-519-4419. 
jstitz @ pacbell.net 
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WANTED: Collins Manufactured Tubes 
ca 1936-1938- Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-800, C-802, C-841, C-849, C- 
852, Water Cooled Triodes such as C- 
207, C-858, etc, Air Cooled Rectifiers 
such as C-249A, C-357A, etc and Water 
Cooled Rectifiers such as C-214, C-237A, 
etc. Jim Stitzinger, WASCEX, 23800 Via 
lrana, Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 


WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 


WANTED: 1930's civilian airline radios 
air or ground station use- Any radios or 
test gear used by FCC Hallicrafters etc- 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@ gmail.com, 704-657-8910 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 

“Since 1985” 


WANTED: ARC-5 transmitter racks MT 
69, 712 %73a. (foe oreves K2DKT, 
skeller53@gmail.com, 718-405-8378 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 


DESIGN 


150V 


2.5 mH 
ZL =7150 


Were you first licensed 25 years ago 
and licensed today? 


To Join or Renew, Visit: 


http://www.qewa.org/join-renew.php 


For more information, please contact: 
om@qcwa.org 


HAVE FUN 


ence 


The Art and Sci 
of Building with 
Thermatrons 


Makes it all easy 


eGrayson Eyans 
<TAZZG EAR UM = 


Available in the Electric Radio Bookstore! 
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WANTED: FCC and RiD-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r @ gmail.com 


WANTED: PRESS WIRELESS, NY: 
Photos, information WANTED on 
Hicksville, Baldwin, Little Neck, 
Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, NY 
11787 w2krm@optonline.net 631-360- 
9011 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, nq5t @tx.rr.com, 214-629- 
8759 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala@ aol.com 


WANTED: Crystal Oscillator module (fits 
where clock goes) for Hammarlund HQ- 
180AX. Thanks. Byron W5FH, 
bjtatum1 @att.net or 936-545-2615. 


WANTED for Mackay 3007-A receiver 
restoration: Schematic, parts list or any 
other documentation for this late ‘50’s 
shipboard MF-HF receiver. Tom 
w2ila@cox.net 401-965-8730 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 
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WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil R-390’s 
&backpacks- & tube radios. Also copies 
of postwar-90’s surplus catalogs, 
backpack specs & photos. W.K. Smith 
44684-083, FCI Ft. Dix, PO BOX 2000, Fort 
Dix, NJ 08640 


WANTED: R390, R3890A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956, 
glenn@dsmlabs.com 


WANTED: Looking for information from 
owners/users of the RCA AVT-112 light 
aircraft transmitter for follow-up to my 
AVR-20 ER article. Please contact me if 
you own or have experience with this 
transmitter. Phone me before 8:30PM 
Eastern time at 607-754-2848 — leave 
message and | will return your call, or 
email me at wa2ejt59 @ stny.rr.com Thank 
you, Joe Long, WA2EuT. 


WANTED: Knob, Black center with silver 
outer ring for Hallicrafters S76 513/451/ 
1096; Rhigley599@aol.com Thanks 
Roger w8crk 
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Subscription Information 


Published Monthly 
The monthly Electric Radio mailing date is posted at www.ermag.com. 
Rates within the US: : 
1st Class Rate: $47 (mailed in envelope) 
Periodicals Rate: $36 : 


Rates outside the US, by airmail only: 
Canada : US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 
Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM : 


email: Ray@ERmag.com 


| Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 
cotton style with an adjustable rear 
headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


: $22.95, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 
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Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
9/19 


WOADS 01/20 
James Beyer 
6213 Countryside Lane 
Madison WI 53705-1025 


READY TO DOWNSIZE 
YOUR ESTATE? 


Estate planning for your ham, antique radio or 
audio equipment can be difficult. Take the 
stress off you and your family by calling us at 
816-455-5520 to see how we can help. 


We are a Midwest based online auction 
company with a global reach. 


Nationwide pickup services available. 


SCHULMAN 


AUCTION & REALTY, LLC 


nd 73, David Schulman, WDOERU 
HALLICRAFTERS SR-2000 HURRICANE 816-455-5520 or 913-568-3767 
SOLD FOR $2,255 david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


